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~NTRoN?CTI@N

This is a preltiinary report, and therefore, does not give

comDlete or final results
of the work of the various projects.

either

No in-

.
in order t~t

formation on the construction of the device is included,

the classification may be kept to Secret Restrict~_Data.
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PART I

GENERAL INFORMATION

Observed Weather at Shot Time

Fig. O-1 - ~kini Atoll ~p

Fig. 0-2- Bikini Atoll North Reef with Scientific Stations

Fig. O-3 - RadSafe Survey, D ~ 1

Fig. 0-/+- RadSfle Survey, D } 2

Fig. 0-5 - Radstie survey, D ~ 3

-’?-

-5-
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Sea Level Pressure
lg10.20mbs

Free Air Surface Temperature
81.2 F

Wet Pulb TemFeratWe
76.2*

13EwPoint Temperature
74.o~

~e~at,fveH@dity 83.%

s~~f~~~~ind 090° - s knots

visibility
10 rrlles

CLOIJDS
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(Release time 053’3}!)

Height Direction

m Q%zSS21=

l,om
2,000
3,CO0
4,030
5,000
6,o~o
7,(Y2O
8,000
9,033
19;00’3
12,093

080
080
089.
030
080
080
083
080
080
080
070
069
~~g

100
133

21
23
22
22
20
13
19
20
19
18
13
12
9
9
~
8

->
,>.- .

r, (J
“1,-,,,

55,151
5’71244

. . . .- * !lirection Speed

@GE4-JQ@

170
180
200
210
180
210
~3(3
260
270
249
24?
23D
125
033
O$m
oa9

4
10
u
15
u
19
22
15
16
3C
29
32
L?
23
35
45

!2C?”k”?’3irl’.
/c/-!

)

.
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Fig. 0-2 - ~ Ald.1 North Reef with Scientflic Statim
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=J* 1956” .,,.
All readings in ~~
w.~utel at Omhrs

.,.‘ :.<,., .,‘.,,

.

BIKINI ATOLL

NORTHFACIFIC” MAN

700”

8ouou~~

45 ~ulouu
- BOKONWAAKU

35 y~ —

Fig. &3 RadSafe Survey, D ~ 1
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All readtigs in Ix’/hr
on ground at 0800 hrs

.

.
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Fig O-h - Rad%fe Survey, D ~ 2

9

L

I
(



I

20

15

,

●

.-
a.

MUWC6YAABAA

rrm

lDr.d —.— -.—— ——

AmIlu”

(-)

*

10

Fig. O-5 - w safesurvey,D } 3

1



PART lx

TASK UNIT 3

DOD PROGRAMS

%i??4izw-
Col. K.-D.Coleman
CTU-3

F+ogram 1- Blast and Shock Measurements

Program 2- Nuclear Radiation andEffects

Program4 - Biomedical Effects

Program5 - Aircraft Stmctures

Program6 - Tests of SeAce Equipnent and
Materials

Program 9 - General Support

Maje H. T. Ed.ngham

CDR D. C. carqb=

Lt Col C. W. Bankes

CDR M. R. Dah.1

Lt Col C. W. Bankes

Lt Col J. G. James
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&~ r
(NAVAJO)

ex~ee~ ?jhese~~ucS. .:.

All values about tide stage at shot time (+6 ft)

Fnyu
(Nan)

Bikini
(??OW)

Airu!!iraru
(Obae)

?.kdmm crest

~-i~~m trough

~~yi~m Ferfad (fi~st seYie3)

?.kimum crest

Maximum trough

Maximum pericd (first series)

l.%ximumcrest

~yimm t~otlgh

Y2_YimUmpcriofl(first series)

+ 5 feet

- ~ 3/4 feet

- 164 seconis

J 3+ feet

- 3+feet

- 160 seconds

~ 8 feet

- 7 feet

- ISO seconds

,.1~, ‘! \
.<- .

. -“’!’-m
r‘-- ,,4,., .,

-lA - 2(/’4. .,



Johstcn Is?an3

Pictw-es were taken

responsible for the greatest extent of inundatia; damage at EnYU

,:2}p\@wJ~
\-Joe
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ocwrrc~ 6 3/4 minutes after the arri=l of the first (and maximum)

crest. Immediately preceding this wave, the mean water level receded

to its mximum low of -4 3/4 feet over a period of 3 ~i~ut= and then

increased to a crest height near m.ximum in a relatively shcrt time to
.

give.a total ‘headn change of’approximately 9 feet. The near shore-

line obstruction having been rejuced by the first crests of the wave

trzln, this late? va.veiqcreasd co~siderably the intensity and extent

Op th~ inland rush anl damage of the first waves of the train..-

-16-
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Reject 2.1 - Gamma Exposure Versus Distance - P. Brown

Objective

‘I’heobject was to measure initial and residua~ radiation using NBS

type film badges, quartz fiber, che~cal~ ~d phosphate glass ‘os~eters*

Instrumentation

Twelve stations on the Yurochi (bg) Complex were instrumented to

measure initial gamma radiation, Twenty other stations throughout Bikini

atoll were instrumented to measure the residual gamma exposure.

Results

Table 2.1-1 lists the uncorrected initial gamma exposure versus dis-

tance data. These values should be increased about 30% to correct for

the shielding of the steel pipe stations.

Conclusions

This data is in agreement with other data obtained during REDMNG.

. .. ~ .. - -
1.: ‘“--’”

., ..’.
.,.’—

-17-
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Distance

(feet)

7,922 -

8,580

8,960

9,810

10,680

11,880

13,170

Table 2.1-1

Gi

Exposure

(roentgens)

7,200

2,%)0

“ 1,3N

380

270

43

l-l
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221,cl+
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221.C!5
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Reject 2.61 - Rocket Determination of tkc Actitity Distribution

o~J???T~CJ

I!!@.. ‘$”’
Rockets were firsd into the _ NAVAJO) cloud in order to

develop the capability of measuring an~ to explore the spatial dis-

tribution of gav.maactivity within the stem and cloud produce? by the

detonztisn af nuclear weaFons of megaton yield. It wss desired to

make mcamz-ements of activity distribution in clou~s resulting from

the prcject has participated in the

fe ‘(’’’”O”)

ani the

q.lipmlt X55 Usefltc nbtain information on the ra~iation field in the

cloufls.n?stem. Twelve of tkcse units were fire~~ six at the stem at

H # 7 minutes an4 six at the cloud at H # 15 minutes. Radiaticn in-

tensity infcrmtion (fn the fcrm cf F.M. pulses) was telemete~ed to

tape.

on ten of the twelve channels. The ra~iation fields that were measured

were lower than those preciously encountered. Data on channels corre-

spmilfng to rockets s~ot at the stem ln~icate that at least one rocket



e

passed through the stem. Th~~e were data on five of

correspm?ing to rockets paSsin& though the c~oud*

matic readout equipment prior to the first test will

ual rea~out of the tapes.

the six channels

Failure of auto-

necessitate num-

.

..



project 2.62- FaUout

OEJECTIWES

Q-w (NAVAJO)
.

Studies by Oceanography Methods - Fe D. Je-s

To measum the fallout radioactidty and its chemical nature in

water from a surface water burst. To calculate the equivaleti

fallout pattern.

To understand the nature of the transport and.dilution of

land

radio-

active fallout material in the ocean to permit future surveys to acquire

a complete fallout picture.

DESCRIPTIONAND EXPE.RIMENTWFROCEDURE

S10 installed and maintatied thriteen deep-moored sbff stations in

the fallout area between 10 and 30 miles frm ground zero. RecoX

instruments were installed on two of these skiffs to measure radio-

activity as a function of time at depth intervals of 20 meters down to

100 meters● The recorder was started on arrival of fallout by a trigger

which was pre-set to start when radiation levels reached 30 mr/hr.

Two high sped vessels, USS SILV2MHLZEN(DE 534)and USS MC GINTY

(DE 365), were outfitted with devices for measuring radioactivity as a

function of depth and in air, and drogue floats for marldng areas of

particular interest. These two vessels were stationed outside the fall-

out area during the shot and then proceeded to survey the fallout area,

making measurements out to about 3.80miles from ground zero and across

a pattern about 120 miles wide. These two ships, together with the

M/V HORIZON, collected about 85 water samples from the surface and fran

depths for Project 2.63and an equal number for Project 2.64.

The two project 2.63 IIAG$swere supplied with detectors for measu~

and recording radioactivity as a function of depth and in addition the YAG

39 was suppued tith a similar detector for use in her decay tank for



3
f

I
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T. Triffet

O“JZCTTV5S

To collect samples 3T fallout a~~ measure radiation field intens-

12°0’3’

Ho 35’

barge and raft stations received fallout, ~s well as ~early every skiff

station. In gene?al, however, actitity l=-:=lswere low, the highest

-25-
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Obscrvd

1

15 minutes at



ccnta!ninatedocean

Atol?.,which are con-

-2’7-
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NAVAJO)

Project 2.65- AXW@3= of Fall-Out and of Base Surge - M. Morgenthau

..

Objectives

To obtain fallout samples on land and to perform radiophysical and

radiochemical measurements on the samples,

To prepare dose rate contours of the atoll area from information

gathered by this project$ other projects, and Rad-safe*

To evaluate the role of the base surge in transport

material.

Description and lkperimental Procedures

of radioactive

+

Intermittent fallout collectors (IFC) and gross fallout collectors

(GFC) were installed on islands in the Bikini Atoll and on the YAG’s and

IST in the expected fallout zone. The IFC timing intervals were 1 minute,

5 minutes, or 30 minutes, depending on location of the Collector The

equipent was installed prior to the

Boxes. Samples to be used for early

D-day and the balance of the samples

shot and -s activated by E.G.&G. Blue

decay measurements were recovered on

were recovered on W1. All of the

recovery was made by

base surge detectors

Some of the stations

helicopter. Wire signals were used to activate the

as a warm-up period was required before shot time.

also incorporated a tape fallout monitor (TFM).

~ D-day, ~1 an aerial survey of residual radiation was made over the

respective atolls by heUcopter* The measurements were taken by means of

a probe on a long cable suspended below the hovering helicopter. The pos-

itions of the probe were determined by comparison with maps and aerial

.

-29-
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pkotograp3s. Two project personnel were stationed in the Pr~~am 2

assist the Y’ro:ramDirector In mhtahhg a sitution plot.

RESULTS -
%

Aerial survey of Bikini Atoll follo.iingthe
@

(Navajo)

-30-



Day TimQ After

~

6.97
34.6

7.12
34.?

7.17
34.8

7.32
34.C

7.43
3499

7.53
35*C

7.72
35*Z

-31-

110
10

4539
170

6035
52c

8030
125

L12C2
130

6200
283

230
52

r~h.rat
H41 hr.

O.E

33.6

45.0

61.6

46.9

49.1

1.9

.



fioject !)etailin section 2 of ths Pro~rwn 2 Consalldated Book.
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Intcrtcr laca%icns on YA5 39.
—

--4 2.71-b show t},cratics of gamwi dose ratesF@res 2.71-5 a...

in several in’.erfcrloc2tiorls relati~”~tc the gazz dose rates on

time.

data and m2y Rot permit a?eqcz%e s~ti~f~~tion of project objecti%-ess

41,.
.4-33-
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Project 2.S - %ipbmri ?cu~termeasurss ??ethodsStu~ies

.

- W. S. Kehrer

proposed ship



t~ be decxtaml~~te? with h~terless clpmc? or with soap and water.

No barrier cream was use~.

.!3.Monitoring and Hazard Assessment Metho3s - Gamma surveys at 3

feet and 1 inch were n-de on the YAC-39 before and after decontam-

ination and on the YAG-40 after decontamination, NO beta ~f=~e-

ments were taken.

h. Easic Contamination-Tecontmination Studies - did not participate

i~ this shck.

?~T’SIJIrnS.!Y’2CC’!WTISI!3!!S

The only results obtaineilwere from (f) and (g) above.

inzmy results from prcblem (f) on a limited number of cases

Prelim-

indicates

that the waterless cleaner, axi soap an~ water have about the same

overall average effectiveness in removing contaminant from the hands.

The data frcm pra%lem (g) (mcmitcringthe ships) is being processed.

-41- 59



0? ships - F. 5. Vine

Tc ~=~uate rec~ver~ Prccclm-es for ship decontamination.

FRCW!XTW

accontamination procedures were lim~te~ to firehosing, handscrubbtig

f:r:h~slng alone in the washdmsn area aft of the superstructure.

Due to the low ~adiation levels eb=rd all siitpsno technical data

non--ask~s-r.area forw~r3 of the superstructure an3 4.1 mr/hr in the .

~ # 5L to H j 5<.5) ~:ft~resultznt ilecont:mina.tioneffectivenesses of

19 yez-ce5t axl 5 pe?cent, respectively.

“5
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T’rOj:ct 2.10 - Veriflca’.lon

Radiological

~f h71sh3wn Effectiveness as a Shipboard

Countermeasure - M. M. Bl&&ers

LST to be statione~ in fallout area.

gtven tc Project 2.63 for inclusion in their rwmtsg

On arrival at Tniwetok at abmt 1430 on 13 July, the combination of

-~ radiation levels to 60 ~-/hr on the flightrain an~ decay had re3uc..

deck, 45 rc~/%r in the unwashed 1~0.2 Hatch area and 20 mr~- on the main

deck aft. One day~s ilecmtm.i~ation by T’reject2.9 further reduced the

radiztio~ levels and rmmved most of’the loose contamination so that an

operational clearance was given with the condition that gloves and booties

be Worn on the forward portion of the ship. unrestricted access ~s

-44-
5



l!avajod+

on deck and

re~ched

~3 m-/hr.

approx-
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&
‘iIleinstrumcntzt empIoye3 3uring this event is i~entfcal to

t?latUseilon %h~ (ZIIYI)with the e~ception of some changes in

shutter t&~g. Falorimtric instrumentation, identical to that used

P

on the ,(Mo:LAhx),WaS also utilizd. ?hemfn exp~sme facilitY

was Ioc e~ on !3ikini(How) (site 411.02)at 13.6 statue miles from the

detm~tim. Ten a~ditimal rabbits without filter or shutter protection

.

.fA - z-



4P-
were expsd tit the 60 foct level of s photographic tower abmt 150 feet

fr~m the mzi~ exposure site. On !hyu (Nan) (site 411.01), 10 rabbits

were also exposed withmt filter or shutter protection &t the 200 foot

level of a photographic tower.

rJ17sT~~s

?!obu-ns we~e sustatned in the 103 rabbits anil4 monkeys expsedA-

to this SkD:. It was estim2te4 ‘hat 7-10 cal/cm2 WOU15 be received

at the exposure sites m Efkizi (30w) z?3 2-3 c51jcm2 On ~J~ (?!~n)o

>.ctul measuc-emcnts, h~xe-rer,shwd tkit IcEs tkaz 1 cal/cm2 was

to r~imtonms between the shot and the expasure sftes.

(Nan) just prior to shot time

over Sikini (How) at shot time,

The results of this stuiy are f~cz?clusiv~, a?~re~tly because of

cxt~emcly high atmospheric attenuation due to rainstorms at shot time.

-49-
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$!iiir.,-‘ (T$!vm)

the pro-

of future

aks~lu%e 21tit.u3eof 34,990 feet, a s?eed

o
of 270 at both To an~ shock arri=l. The

?,. -- -.. . . .

...””‘“” ~-
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I?foject5.2 - In-Flight F’articiption of a B-52 - M F. L. Williams

U:ld ,-,AAVU

The objective of this test was to detemlne the delivery
capbility

of the B-52 aircraft.
.

INSTRUK’VTATTON
*’

Inz$rumcntati~n of the B-52 for the avajo) Shot consisted

strain-gage
af 3M oscillograph c%nnds which recorded measurements from

bridges, acccle?o~etersp roll and pitch gyros, radiometers, control

position transducers, thermocouples, pressure trans~ucers, and calcri-

n.cters. In a~dition, 14 cameras recorde3 photorecor~er instruments (U-I

chm~ls), xtri~an?lta51 deflection cloud coverage, and fireb211 rise

mi gro”~.h.

AI?.IYLLW’N?5TTTL?*!7!!STAT?

The fclloxing chart shaws the airp?ane~s positicn at Time Zero an~

Time of Shock Arrival:

Altitmle Offset Hea5ing slant Velocity (Fps)

.~, a ~ ~ ‘As
Ground

lg?,loo 770 7’j2700 283

Con3itim at
Shcck Arrival 38,030

#

o 283
%

770 749

.’
.4

7)(0
-52-
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*

- (*!AVAJO)

%Project 5.3-- In-1’lich‘participationof

ODJF~~

The-prfmary

thermal and high

a E-669 Aircraft- R. W. Bachman

objective of this test was to measure the gusts

thermal e~ergy field effects of a

ton -leviceon a B-66B aircraft in flight.

high yield mega-

T’!sI’wMwT.4’?’ION

-$!lib
“\$$

Instrumentation cn the B-669 for the (~!AVAJO)co~sfsted

of the folloxin~: 67 strain gz~es @ 5 stztimsand 26 thermocouples @

7 stations on the L.!-l.win~, 16 strain gages @ 1 station and 6 thermo-

couples @ 2 stations on the R. H. wing, 25 strain gages @ 4 stations
-,

and 12 thermocouples @ 2 staticns on the L. H. horizontal stabilizers

9 strain gages @ 1 station and 2 thernacouples @ 1 station on the R. H.

horizontal stabilizer, 3 strain gages @ 1 station and 9 thermocouples

@ 3 stations on the L. I-!.elevator, 2 strain gages @ 1 station and 6

thermocouples @ 1 station on the R. H. elev-tor, 56 thermocouples @ 11

stations on the fuselage, 17 accelerometers on the fuselage? empenage$

and nacelle, 13 calorimeters and 1 radiometer together with 6 cameras

in the fuselage belly, 5 calorimeters and 1 radi~meter together with 6

cameras in the tails wing and tail deflection cameras, 32 tasic flight

instruments on a photo recorder panel, and 8 correlation channels.

ATRCWW ?OSITION TN SPACE

Using the K-5 Fadar system, the B-663 was being positioned at an

altitfie of 21,000 feet, on a heading of 124.0and for”a horizontal

range of 24,500 feet at time zero.

and the wind box, the navigator had

During both race track ptterns

difficulty in clearly defining



the target islan3 due to the existing C1OU3 masses. At H-4 dnutes

on the final inbomd run to grou.n~zero, the A/C was approximately

28 seconds late an~ since the time COU13 not be made up, the crew

electe~ ‘toreposition according to e preflight plan to a new heaaings

They contimc~ on course, acceleratin~ u?til the selectecltime of

grees. On rolling out of the turn, the A/C was traveling approxhately

6? knots faster thzn the ~esired speed, anflas S.resfit, the hori-

zontal range at time was estimate~ by the navigator to be 71$~ feet.

Tkc horizontal rmge Et time of shack arrivzl xas 139,900 feet with the

A/? .e.tthe sam altitude as before a~d on the new 241 degree heading,
%

1“

i

I
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Project 5.5 - Tn-Flfght Farticiption cf ?-E?4FA~rcraft

Capl?ility of

symmetric blast

Waiter

105 data cha.nne~swere a~~i~a~~e ‘0 ‘ecorA ‘Gnent$ ‘hear’ ‘d

overpressm~; t~mperat~e; ‘herml ‘train;~orsi~n lc3ds; accelerations;

a~d aircraft attitufleg Three of these channels were unsuccessfd~y re-

‘e:, and in adlitian, a flap cameraCOT-
failed to operate.

??arle~

Out of ICO data channels available to rec~~d essentially the same

inf~r~~~io~ as above, there were no ckannel failures.

l.kiter

At time zero, the ai.rcrsftwes flytng at an altitude of 17,~

-56-



uith

17,Do0 feet altitude, 50,E?JIC) feet horizontal ra~ge, and zero offset.

The true air speed was 800 fps.

Earley -

At time zero, the aircraft was flying at an altitude of 32,000

feet on a he~di~c of 032°. The horizontal ranSe and ’offsetwere
.

-L3,@?C feet d 71,9$0 feet respectively. At shock arri~

+

(a~- “ ‘ ‘the aircraft was at 32,050 feet altitude; zero

horizont 1 range; an~ 71,??0 feet offset to the right. The true air

.5pee3wzs ?75 fps.

R7SULTS

:@ETED

1...-

d



Capt M. H. Ledn

C?wmum

The objective of %oject 5.6 is to determine the responses of

an in-flight F-I!31Aaircraft to the therml, blast ani gust effects

of a nuclear detonation. A correlation of the responses, combined

with knwn chwacterfstics of any weapon, L-ill be used to define the

maximum safe delivery capability of the aircraft,

The aircraft was instrumented with ra~icmeters, calorimeters and

pressure trans~ucers to measure the thermal an~ blast inputs and with 7

8

stra~n gages, thermocouples an~ various other ins nts to measure.
,f-...

the aircraft response tO tle inputs. For the; (Navajo) Shot,

the aircr~ft was ag~in positione~ to receive a hi~h caloric input,

126 cal/sq cm, at a low angle of incidence. At this position the air-

craft WOU13 theoretically receive a ~T of 310° F on the .C20 inch skin

covered haneycomb surface based on positioning yield and on time position.

At this position the aircraft would receive 60$ design limit load on the

stabilator.

AIRCRAFT-T’OSTTIONIN SPACE

The aircraft was to fly at 15,0’30feet absolute altitude on an

inboun3 heading of 122° at a ground spee3 of 800 fps. It was planned

that the aircraft would be 25,.?J30feet beyon~ ground zero at time zero

with shock arriving 32.5 seconds later at a horizontal range of 518500

feet. Actual shot position has 1,030 feet short and 1500 feet to the

-s8-



mposition at time zero, Vi’h shock arriting

later at a hori7cnItalFZn-e af 54,9?9 feet.
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?roject 5.7 - Thermal Flux and AIbe50 Measurements from Aircraft -

Capt R. L. Dresser

OEJRCTIVE

The objective of Project 5.7

to obtain thermal flux and albedo

partici~tion on this shot was

information of a nuclear de-

tonation with airborne calorimeters, racliometers,and sixteen

millimeter motion pioture cameras.

I!!ST??WWR~AT19N

ln~tmmcntatfan ~,~thfnthe purview Of Project 5.7 which -S

installed in the B-47 includes nineteen ?JRDLcalorimeters and two ‘“

?!3?3Lra~iometers for measuring the direct and surface reflected

thermal radiation. Six calorimeters were utilized to measure ther-

mal ra~iation ~’hichwas back-scattere3 toward the COCkpit. Seven

GS.4?N-9 cameras were utilized to obtain photographic coverage of

the firelnll, the earthts surface, and of clouds beneath the air-

craft, and also of any reflecting surface such as a cloud which could

contribute to the back-scattered radiation.

Project 5.’7instrumentation on the E-52 included

basic instruments for thermal ra~iation measurements,

the twenty-one

but only an

ad~itional two instruments were utilized for back-scatter measurements.

Eight GSAT cameras were installed for photo~aphic coveragec

Project 5.7 instrumentation on the B-57 consisted of the basic

twenty one instruments and six camerasO

I?roject5.7 instrumentation on the B-66 consisted of the basic



twenty one instrummts an: twelve cmcras.

Neither tactical bomber (B-66$ B-57) ‘~asi~s~rum~nted for

measuring bask-scattere~ thermal radiation. The twenty one basic

thernd instruments used variaus fiel~s of view and were suitably

filterd to obtain qualitative spectral distribution informatfono

The cameras were equippe~ with rd ~nl blue filters to obtain in-

s~v_formltiaq ~~ each pn~ Of the vfsib?e r:gim of the sP~~~rum*

eral cameras were equfppei with spectroscopic attachm~nts to ob-

tain cm?tinucus speetra in the visible rn~ion. Two of these

spsctr~grz~?.swere operated at the Chieerete (William) Fhoto tower.

-x”

PrOjeCt 5.1 - B-47

Project 5.2 - F-52

Project 5.4 - ?-57
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Project 5*8 - In-Flight Tartfcipticn of

LCIIRP. F. lkuward

the A3D-1 Aircraft -

The okjective of this test was to investigate the A3D-I aircraft

of high yield nuclear wez”ponsby the r.easure-

Tn_flf&ht effCCtS of a nuclear detonation.

---feets’antrangez: 11# ? Gas 45,223 ?eet, (a dt TM ’722ft/see) aircraft position at

timz of shock arrival

D@”,

\

4.!
—-. - —. .— --<, Iq-,



two or more curves

‘awn as the long

and ?.ome,New York) with s~chronizin~ antenna station at Cape Fear, !!orth

Carolina. The short Inse lines have one set of stations locate~ in the

%waiian area (?Cona,Pawafi; l%pa, ‘a-iaii;ard Re3 Hill, Maui) the othsr

R%ULTS

A~~ ~t=tio~in bath the long and short base lines successfd.~y



receive: anfirecorded the wave form of the electroracnetic pulse

emr.a:ing from the bor.b~e~oYJati~n. Line of ?~siiicn End fix errors

vill be reported later.



project 6.3 - Effects of Atomic Explosions on the Ionosphere - M, Ham

Objective

The objective of Project 6.3 is to obtain data on the effects of high

field nuclear explosions on the Ionosphere. Prlncipdly, to investigate

the area of absorption, probably due to the high altitude radioactive

particles, and to study the effect of orientation relative to the earthls

magnetic field on F2 layer effects.

Instrumentation

The system comprises:

Two Ionosphere recorders, type C-2$ operating on p~se tr~smission~

installed in 6 ton trailer vms, one located at Rongefik Ato~ and one 10cate
.,

at Kusaie in the Caroline Islands.

One Ionosphere recorder, type C-3, operating on p~se tr~s~ssions

installed in a C-97 plane based at Eniwetok Island.

Detailed Description:

Ionosphere recorder site (Rongerik Atoll)

site (Kusaie)

An/CPCb7, type C-210nosphere recorder tith ap~er outPut of low

peak pulse alternately transmitting and receiting automatically over the

range of frequencies from 1 to 25 megacycles. This equipment measures and

records at vertical incidence the virtual height and critical frequencies

of ionized regions of the upper atmosphere.

A 600 ohm multiple wire antenna designed and erected, so that the

direction of nmdmum intensity of radiation will be at the desired vertical

angle over all of the operating frequency range from 1 to 23 megacycles.

The transmitting and receivhg antennas and the ground plane were in mutual

perpendicular

53 degrees to

planes with the plane of the transmitting antenna oriented

the East of Magnetic North.

-66-



Ionosphere recorder site (C-9’7airplane)

Same as for Rongerik and Kusele, except that a C-3

was used, This recorder is the same as the C-2, except

tions and improvements.

The transmitting antenna

to the lateral extremities of

Method of OPeration

Kusaie: Routine until H

Ionosphere recorde

for a few modifica

in the C-97 was a single wire delta fastened

the tail assembly.

- Is minutes; thence once per tinute

H # 17 minutes; thence twice per minute, altemati~ the recei~ng

transmitting antemas at the end of each 15 second sweep,

H ~ 44 minutes; thence once per minute until H } 8 hours;

Rongerik: Routine until H - 15 minutes; thence once

H ~ 8 hours; thence routine.

C-97 Airborne Station:

30 second sweep time; thence

Results

until

and

until approximat

thence routine.

per minute unjil

Routine operation until H - 15 minutes USing

continuous until approtitely H / 5 hours.

All stations operated successfully for this shot.
-~. — .—— . ---

1
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fiducial antennas 2 sc3pe czncras

is receive~ by antenna fe~ th~ough an amplifier and then to

The s~gnal is then photographed. Phctoheailoutput is let

the record-r. The sequence camera photo~aphs th~ 31ast

:irectly for use in carrelatim of previous data. l?istzncewas approx-

a~ilrecoriei m both %>tennzs. No photohead

there was a restrictive filter (1%) placed over

;1 -
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The “objective

magnetic ra~iation

data is to be used

of Project 6.5 is to obtain waveforms of the electro-

formall the detonations durinE Operation REDWING. This

in connection with a continuing stuilyrelating the
.

waveform pa~aneters to the height anl yield of the detonation.

IVST?T.WW?’A’7TON

TWO i3entical stctio~s are usej to rec~rd data, one at Eni*~etok

--oseconds per centimeter and 10s’;ce? spee3s of approximately 30 mi..

microse~o~dsjeentimeter respectively. The number three cathode follower

is connected to the thir~ oscilloscope through a 2 microsecond delay Ii--e.

‘11



Yor sweep line3rit%

+on is set to trigger approximatelyThe c~~hde follower triggering sY3w-’ -.,

~~~. ~>37e t~,enoise level. The vertical dcflectar of the oscilloscopes

—---- - .
.—. -—
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%!(?LIV.!JO)Project 9.1 -
4’

Technical Phot ra~hy - Lt (’.o1Jack G. J~mes

-.,

/’
I

. .. . . “,’
:.’-;, .-.

;“.-..

)



..m;~icc+ 3.tH plus
This mission vas at..a~i:rulw37.

three hours and

fifteen minutes. On return to ~iuctok, cents.mlmtion on the air-

cr2f% dii n~t exceed 159 m.

fCWXWDIOE
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PART III

TASK UNIT 1

/(3 +u
Keith Boyer
Adtisory GrouP

Program 10- Thermal Radiation and Hydrodyndcs

program11- Radiochemi.stry

H. Hoerlin

G. Cowan

PrograllX3 - Fissicm Reaction Measureunts J. S. Malik

Program 15 - Photo-Physics
G. L. Felt

Program M - Physics & Electronics & Reaction
B. E. Watt

History

Program I-8- Themnal Radiation
H. Hoerti
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IYoject 10.1 - -Firetill Hydro5~amics - J. F. lfullaney

L. N. Blumberg a J. F. Mullaney
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Projeot 10.2- Time of Arrival - J. F. Mullaney

L. N. Blumberg

Atmospheric conditions of interest, provided by U.S.S. CURTISS at shot

time, are:

Pressure: 1010.5mh

Temperature: 79.6”F

wind: Xl Knots fromw”

Dew Point: 75.3°F

From these data, a sound speed of 1144.4 fps was calculated.

Position of the ship, relative to Station ’70[ENYU), as

radar, was:

Range2 78,300 ft

Bearing: 290%

The results of the

10.2-10

time-of-artival

.

-,’

determi.ned~

calculation are presented in Table
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project 11.1 - RAiochemical Analysis - G. Cowan
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Project 11●2 - Sampling - H. Tlank
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Project 13.2 - Measurement of Alpha and The Internl - J. Malik
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Project 13.3 Meas~enent ‘f ‘ranSit ‘*e -
D. Henry

J. Malik
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(NI:VAJO)

Photogr phy (Cloud, Fireldl md Ehangmeter) H. Grier

D, Ferko”ditz& D. Barnes

..

CLCU9!)l-M-m’51fT?s

Approximate measurements on 70 mm Cloud Camera film indicate the

following cloud dimensions at stz%!lizatioz, roughly 6.5 minutes after

zero time.

Hefght abme c~~u~ horiz~n 73,(JOQfeet

Top of clouds 30,C03 feet

Total height of C~OU~ l:3,m~ feet

Diameter ~C’,?70 feet

~c~wrments were m~~e 5n film #365%5, exposed.----
in Cloud Camera *4

i? plane {7120.

wpml!TT~
i‘——

——...— ._

B?ANGWE!=

Two Ehangmeters at the control point failed to trigger, while the
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To reproduce this page use JDO Log # RCE-3046,which is

a Navajo fireball negative, together with a photo mat

layout showing classification top and bottom, Figure # and

page #. From this material Graphic Arts can ndce a composite neg.

and produce glassy prints.
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TO repr~uce this page see instruction for Page g9> ‘sing

JDO Log # RCE-3045, Navajo fireball ~~ative.
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To reproduce this page see

JDO Log # RCE-?04.4,Navajo

instruction for page F9, using

cloud negative.
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To reprcxlucethis page see instruction for page 89, using

JDO Log # RCE-3043, Navajo cloud negative.
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Project 15.Z - High

Time

a‘u (NAvAJO)

Spee3 Y’hoto&raph- C. I..Felt

Interval, Chord Experiment, Color Studies - L. Allen

>

*

The (Navajo) was cbserve3 with hich speed cameras from

Station 1528 on Aomoen. The details of the instrumentation were some-

what different than de~crfbe~ in the J-15 l+e-opera~ional ~pOrt ad U%

given belou in the discussion of the records obtained.
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fioject 16.3 - Electromagnetic Measurements - R. patifi~e
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F&oject 18.3 - Spectroscopy - H. Stewart

F. Barrington H. Stewart

0BJIY3TTVE .

The N.R.L. phase of

as a continuation of the

the Redwing chord experiments was planned

spectrographic studies of the absorbing

agents formed around a nuclear detonation by excitations, disassociations

and recombination of the air molecules exposed to the high energy

particles generated by the explosion. A particular purpose of the ex-

periments was to carry out such investigations with better time and

spectral resolution than had been achieved in the past. .-

In addition to the chord work it was planned to study the spectrum

of the bomb light at minimum time with good

to investigate the spectrum of Teller light

length resolution.

IV’TWODUCTION

A chord experiment is one in which the

of a li~ht source as a function of time are

wavelength resolution and

with improved time and uave-

spectral characteristics

observed under conditions

such that the gamma rays and neutrons from an exploding weapon cross

the line of sight from the observing station to the light sW_ce-_,—

I
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Dull,’,’

The work reporte~ here is a continuation of the chord in-

vestigations started at Tumb~e%%aFper. The Flanning and ex-

ecution of the Red~~tng e~per~ents described here bAS involved

H.

F..

!).

of

Hoerlin, Bill Deal, and John McQueen of IASL; F. Barrington,

Stemrt, O. Westfall, J. Meeks, k!.Fussell, R. Scott, H. JtiYS

O~Conner and J. Yendle of NRL and G. Milne, J. ~e, and T. Putman

the University of Rochester.
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Project 1$.1+- Chord Experiment and Time-Interval - H. Hoerlin

Westervelt$

CHORD KXPRUKENT

Objectives:

Bennet, Day, Hoerll.n

All optical observations of an expanding fireball at early times

are affected by the characteristics of the strongly disturbed air ahead

of the radiating front. The brightness temperatures observed during this

phase of expansion are in the range of 20000 to lCOOOo Kwhich is sever-

al hundred times lower than the tme temperatures of the expanding rad-
T

iation or shockfronts. This obscuration is partially due to effects of

the gamma-rays and neutrons on a large volume of the surrounding air and

more locally due to the disturbance of the air immediately ahead of the

radiating surface by soft x-rays and ultraviolet radiatfcm*

Past studies, mainly conductedby the Optics Division of the NRL

(Stewart) under IASL sponsorship, have resulted in qualitative identif-

ication and semi-quantitative time histories of the absorbing reaction

products of the disturbed air. More specifically the presence of these

main specimens has been established in spectroscopic work:
03’

absorb-

ing in”the ultraviolet; excited OH and 02, also in the Ultraviolet; ~02

and N02, h the ultraviolet and blue; ~ in the blue. Whereas these

molecules have well known absorption stmctures the analysis of past

data indicates that their presence alone does not fully account for the

strength of the observed fireball obscuration. It is reasonable to as-

eumethat additional strong absorption must be caused by transitions frun

bound into tll@p~~O~tates and that negative ions like ~ and 0- contrib-

~JVLUc /
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ute also to the opacity of the air. Identification of continuous ab-

sorption and of the absorbing structure of negative ions (so far o+-

postul.atedby theory) is made difficult by the expe~ental limitations

and p%icularly by the fact that one looks at the fireball through a

non-equilibrium, continuously changing gamma-ray, neutron and x-ray

field. The gases in this field have b addition to their absorbing ch-

actetistics also emissive properties, the emissio~ originating from ex-

cited states and from recombination processes. The latter ones are prob-

ably quite strong in the space close to the bomb where,

15
for a short time, ion densities of the order of 10

to ~019
ions,per cc

occur (normal air has appr. 5 X 1019 molecules per cc). Furthermore

the actual temperature profile at the edge of the fireball is probably

not very sharp nor well defined.

One looks therefore into a rather uneasy atmosphere and the etist-

ence of such non-equilibrium conditions and inhomogeneities present diff-

icult problems in optical studies. In spite of this it seemed, howevers

well worth the effort to enhance our knowledge of the physics of the ex-

panding fireball and to study in particular the characteristics of the

plasma located at the edge of the fireball.

In order to stiplify the problem it is desirable to separate the

effects of gamma-ram and neutrons from those of black body type rad-

iation including soft x-rays.
.

The first steps in this direction were

takenby the optics teams during operations Tumbler - Snapper, Upshot-

Knothole and to

ents. In order

auxilia~ light

in the vicinity

a minor extent during Ustle in so called chord experim-

to become fiependent of the bomb as a light source8

sources of known characteristics were set up and fired

of the bomb. ~servation of such sources through the
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gamma and neutron field of t~ bomb was expected to permit determination

of the effect of the gamma-ray and neutron bombardment on the optical

opacity of the air. The preceding experiments provided a series of

good qualitative data with evidence of formation of ultraviolet absorb-

ing substances$-their absorption coefficients gradually decreasing towards

the longer wavelengths and becomhg rather weak In the red part of the
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PART IV

TASK UNIT II

UCRL PROGRAMS

h. D. Gibbins
Dep for UCRL
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